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Although the influence of gender on the manage-
ment of coronary artery disease1-4 is well established,
there are few studies reporting the effect of gender on
the management of peripheral arterial disease. It has
been suggested that female gender not only may
adversely affect selection for abdominal aortic
aneurysm (AAA) repair5,6 but also may be associated
with significantly poorer outcome after surgery.5,7
The aim of the current study was to examine the
effect of gender on selection for surgery, periopera-
tive mortality, and long-term outcome after repair of
RAAA in a regional vascular surgery unit in Scotland.
METHODS
The Lothian Surgical Audit8 is a prospectively
gathered, computerized database in which demo-
graphic, clinical, operative, and outcome details for
all surgical admissions to hospitals within Lothian
Region, Scotland, are recorded. Interrogation of this
database resulted in the identification of 692 patients
(542 men and 150 women) who were admitted to
the Edinburgh Regional Vascular Unit with RAAA
between January 1, 1983, and December 31, 1995.
A patient was defined as having had an operation if
an anesthetic was given with the intention of repair-
ing the aneurysm, regardless of whether a graft was
inserted. In these patients, RAAA was defined as the
presence of retroperitoneal and/or intraperitoneal
blood in the absence of any identifiable cause other
than an aortic aneurysm. In patients who were not
operated on, the presence of an aortic aneurysm was
confirmed by means of ultrasonography in 29
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patients (27%), and the diagnosis of rupture was con-
firmed with computerized tomography in five
patients (5%). Only six patients (6%) underwent post-
mortem examination, which confirmed the diagnosis
in each case. In all other cases, the diagnosis was
based on clinical assessment by a vascular surgeon at
the time of admission. Discharge letters and case
notes for all nonoperated patients were scrutinized,
and when the information was available, the reason
cited by the admitting surgical team for deciding not
to operate was recorded. Operative mortality was
defined as death during the same hospital admission.
Long-term survival data were obtained from the
General Register Office (GRO1 records) through
record linkage by the Information and Statistics
Division of the National Health Service of 
Scotland.
The χ2 test and Fisher exact test were used for
statistical analysis when appropriate, and the log
rank test was used for comparison of survival curves.
A probability value of less than .05 was regarded as
statistically significant.
RESULTS
A total of 542 men (78%; median age 72 years;
age range, 46-93 years) and 150 women (22%;
median age, 74 years; age range, 55-93 years) were
admitted with RAAA (P = .12); the male-female
ratio was 3.6:1 (Fig 1).
Nonoperated patients. Only 106 patients
(15%) did not undergo attempted operative repairs
of their aneurysms; all of these patients subsequent-
ly died. Female patients were less likely to be select-
ed for operative repair than their male counterparts
(45/150 [30%] vs 61/542 [11%], respectively; P <
.0001). Women who were not operated on (median
age, 81 years; age range, 68-93 years) were signifi-
cantly (P = 0.005) older than men who were not
operated on (median age, 77 years; age range, 54-93
years); however, when the data were stratified
according to age, women aged 60 years or older
were found less likely to be offered surgery than men
(Fig 2). The reasons documented in patient case
notes for the decision not to operate are shown in
the Table.
Operative mortality.  Overall, 586 patients
(85%) underwent attempted operative repair; this
group comprised 481 (89%) of 542 male patients
and 105 (70%) of 150 female patients. There was no
significant difference in perioperative mortality
between men (159 [33%] of 481 male patients) and
women (40 [38%] of 105 female patients; P = .38),
Fig 1. Outcomes for all patients admitted with RAAA.
Reasons cited by admitting clinicians for not operating on patients presenting with RAAA
No. of males (% of total admitted) No. of females (% of total admitted) P value*
Moribund state 22 (4) 13 (9) .03
Comorbidity 21 (4) 18 (12) .0004
Died preoperatively 1 (<1) 4 (3) .009
Advanced age 9 (2) 1 (1) .7
Known inoperable 1 (<1) 2 (1) .12
Patient declined operation 2 (<1) 3 (2) .07
Reasons not documented 5 (1) 4 (3) .11
*Fisher exact test.
and those who died were similar with respect to age
(male median age, 74 years; male age range, 46-83
years; female median age, 75 years; female age range,
55-84 years; P = .2).
Long-term survival. A total of 387 patients sur-
vived to leave the hospital; this amounts to a total in-
hospital mortality rate of 44%. This group comprised
322 men and 65 women, representing 67%
(322/481) and 62% (65/105), respectively, of
patients who underwent operative repair. Separate
survival curves were constructed for male and female
patients (Fig 3). The median survival was 110 months
for men and 92 months for women. For men, 1-, 5-,
and 10-year survival rates were 92%, 71%, and 47%,
respectively; for women, 1-, 5-, and 10-year survival
rates were 87%, 62%, and 44%, respectively. There was
no statistically significant difference between the sur-
vival curves (Χ2 = .65; P > .1 [log rank test]), which
suggests that long-term survival after successful repair
in women was comparable to that in men.
DISCUSSION
The results of the current study suggest that
women were less likely than men to be selected for
operative repair of RAAA in our regional vascular
surgery unit in the southeast of Scotland. This finding
is consistent with 2 reports from North America.5,6 In
a population-based study, Katz5 reported that men in
Michigan were significantly more likely than women
to be selected for operative repair after rupture.
Johnston and the Canadian Aneurysm Study Group6
observed that women represented only 17% of
patients undergoing RAAA repair; given that this was
less than the proportion of women with AAA repre-
sented in epidemiologic and autopsy studies, they
speculated that it reflected a gender bias in the diag-
nosis and surgical treatment of RAAA.
It is unclear why such a gender bias should exist.
Most vascular surgeons in the United Kingdom
adopt a selective approach to operating on patients
with RAAA, taking into account the age, comorbid-
ity, and clinical status of the patient on admission to
the hospital.9 An association between advanced age
and poor outcome after rupture has been demon-
strated in many studies.10-12 However, although in
the current series women who were not operated on
were significantly older than men who were not
operated on, the gender difference in selection for
surgery persisted after the patients were stratified
according to age. This suggests that gender differ-
ences in management are not solely attributable to
age. Indeed, advanced age was recorded as the sole
reason for not operating in only 1% of women and
2% of men admitted to our unit with RAAA. In this
respect, our results are similar to those of Katz et al,5
who demonstrated that after adjustment was made
for age, men were 1.4 times more likely than women
to have their RAAA treated surgically.
The current study suggests that women are less
often selected for RAAA repair because they are more
often thought to pose an unacceptable operative risk
when assessed in the emergency department (often in
the absence of full hospital case records or other
investigations). The most frequently cited reasons for
deciding not to operate were significant comorbidity
and arrival at the hospital in a moribund state; these
accounted for the fact that a significantly greater pro-
portion of women were deemed unfit for attempts at
surgical repair. Why this should be so is unclear. It is
possible that there is a delay in establishing the diag-
nosis of RAAA in many women, perhaps because aor-
tic aneurysm is commonly perceived as a “male dis-
ease,” with rupture in women being a rare event.
This may result in fewer women reaching the hospi-
tal alive and a greater proportion of women arriving
in the emergency department in a moribund state.
The finding that women have a greater prevalence
of comorbidity than men must be interpreted with
caution. This study demonstrates that a woman was
more likely to be perceived as having significant
comorbidity by the admitting surgeon. This percep-
tion could not be substantiated by reference to admis-
sion records, because the data that could be retrieved
in the retrospective case note review were insufficient
to provide an accurate impression of the exact nature
and severity of the comorbid factors. Therefore, the
possibility that gender influences the decision to oper-
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Fig 2. Percentages of men (gray) and women (black)
admitted with RAAA who underwent surgery, stratified by
age.
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ate cannot be excluded. If women did indeed have
increased comorbidity, it is unlikely that this was
attributable to an excess of neoplastic disease at the
time of rupture; most of the excess pathosis would
probably be due to cardiovascular, cerebrovascular,
respiratory, and/or renal disease. This raises the pos-
sibility that the association between aneurysmal dis-
ease and athero-occlusive disease may be stronger in
women than in men—a possibility that, to our knowl-
edge, has not been explored in previous studies.
In the group of patients who underwent surgery,
gender did not appear to have an influence on the
perioperative mortality rate. This contrasts with the
findings of Johansen et al,7 who reported that
female gender was associated with a very high early
mortality rate of 90% (in comparison with only 67%
for men). Katz’s5 study also demonstrated an excess
of early deaths in women (62%, the figure for men
being 47%), but the authors were unable to explain
this observation. Most of the studies agree with our
findings: in the experience of the Mayo Clinic, gen-
der did not predict early death13; Bauer et al14
reported that female gender was not a predictor of
early postoperative complications or death; and in a
population-based, cross-sectional study from
Maryland, Dardik et al15 found no relationship
between gender and perioperative mortality.
To date, no study has reported reduced long-
term survival in women after successful RAAA
repair. Rogers et al16 found that long-term survival
was not influenced by gender. Similarly, the
Canadian Aneurysm Study Group3 reported cumu-
lative 5-year survival rates of 9% in women and 27%
in men. Although survival for women was inferior,
the difference was not statistically significant. In the
current study, the cumulative 5-year survival rate was
71% for men and 62% for women, and the median
survival times were 110 months and 92 months,
respectively. These results are similar to those of the
Canadian study in demonstrating a nonsignificant
reduction in survival for women.
In the normal Scottish population, life expectan-
cy for females exceeds that for males. For example,
in 1997, life expectancy was 11.1 years for a 70-year-
old male; this compared with 13.8 years for a 70-
year-old female (this according to figures produced
by the General Register Office for Scotland). The
results of the current study therefore suggest,
although statistical significance was not achieved,
that long-term survival in females may indeed be
compromised.
In summary, the current study suggests that gen-
der has no influence on either short-term or long-
term outcome for patients who undergo operative
repair of RAAA. However, women were less likely to
be selected for operation than their male counter-
parts, with a significantly greater proportion of
women being declared unfit for surgical intervention,
irrespective of age. The perception of increased
comorbidity in affected women may or may not be
substantiated; accordingly, the possibility of a gender
bias cannot be excluded.
Fig 3. Survival curves for male (solid line) and female (broken line) survivors of RAAA. Numbers for women
are in italics.
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